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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element in which current efficiency is improved, in which 
reliability is high, and in which yield is superior, by 
introducing a new concept into a constitution of a 
conventional organic EL element. 
SOLUTION: In the organic EL element in which an 
electroluminescent film 103 containing an organic 
compound capable of performing electric field light 
emission is installed between a first electrode 101 and a 
second electrode 102, the EL element is used in which 
an electric charge generating layer 104 that is a floating 
electrode is embedded into the electroluminescent film 
103, and further in which insulating layers 105a and 105b 
are respectively installed between the first electrode 
101 and the electroluminescent film 103, and between 
the second electrode 102 and the electroluminescent 
film 103. At this time, AC drive is used. 
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/< V K * t V /£ \,^*m&<0 Mr&M t VXn. G a N x A 1 N > BN, A 1 G a N > 

InGaN, InAlGaN*if«9I I I & - Nit & « > ZnS, MgS. ZnSe, M 
gSe N ZnMgSSe, CdS, ZnO, Be04?(OI I -V I ift^«lWte, ? 4 

> K . SiC, ZnGaSSe, C a F 2 , AlPftif^*lffeix5. * fc , U K y 20 
^*#y-^ — t ITIi, yyuf^ ytS^y V (EB-PAni) tl E ffi 5 

o 

[ 0 0 6 4 ] 

::t, If Sii 6 0 1 i: LI, #«ifftSrf ^5wtfctat:-fe5. 09*tf> P 

, TIEfl!^^; (1) t?^^ix2)ffl7^n->T^V (K« : CuPc) rote, te?>-&®7* 

, T IE 1S it 5£ (2) fS^SFK-CuPcCi, T IE #? it 5£ (3) (K» : P V) . 

mm*, ( 4 ) (H&ffr :Me-PTC) , (5) (B&^: PTCAD) t«^5± 

5 4 3, 4, 9. 10-^yu:'y>'7#/i'aK:'*f**f**£* s *»fS>*i'*. 30 

[ 0 0 6 5 ] 

Utl) 




40 




[ 0 0 6 6 ] 
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/<£ ^ L 14 * 9 * * — « K Bl& $ *fC t> <fc v> y T^iiATf liliivM »t, 

[ 0 0 6 7 ] 

7n/^Cft«MHtlt T SE * ig 5fc (6) f$$iv5TCNQJb'itJ!^Wii;ft: 
, T IE « it * (7) -vmz *v t> =■ y -Jr ;u * * * f *> 5 . K t- ftSM i t X li , T 
IE fl? 5g 5£ (8) f*Jtl5TTF*JiO!f <ORff Aifc^„ 

[ 0 0 6 8 ] 

[ ft 6 ] 




[ 0 0 6 9 ] 

W«Sfb^^)Srfflv^Hti Sfc, rn/^Httl, _h IS t? i£ ^ ^ <9 f& 

, «ffc«(I I I)^^oy:^fc^^<Oi:9&yi'^;*i&£,fflv->-C'bJ:V^ (vP^*|feWcT*-fe 
y^iLtfffflf#5) , Kt-Httt, ± 12 -? it -< fc #J o > T/P^y^JS-^T/u* 
y±8&JB^ < fc9#/W*&£S:ffl^-C'b<fcv> (yu^xfiSti Kt-i L T f£ ffi T* £ 5 ) 

o 

[ 0 0 7 0 ] 

W±-CI4, m^f^^gSr^^-C-lf^-rstfiJSriB^Jtd^ J: •? # £ L < , 1S & <£> *t "C 
S^fM^^Srfflfig-r-S^&^fct), 6 (b) ^ El 6 (c) *>£ 5 

[ 0 0 7 1 ] 

06 (b) 14, tffS%l610i61 UOHC. ltH 6 0 2 4Ht*l*6 0 3 
T-^^ii^wA/yc:<»jt<0«W^^®6 0 1 £ 13: It 1f tfc T- 3 „ r <£> J; 54iltt?.; 
if, iftt>»/<^7^fJ)ott*t!17{raAt5;Hi-C'f 5. C £ f > K ^ 
* 6 0 3li|fl6 0 2 ii-il«t5:Hi»tLl\ & 33 , igmi8l6 0 2li£:JRO 
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mft 6 O 3 co f ^ u K7^^^^-^W«»tftSrffl^T t 
[0 0 7 2 ] 

El 6 (c) ft, tt*B8«<&*# 6 0 4 (DJbTfc. ^7^^tt^i^SAS« 

6 o 5 e o i o)i*-e*)5, z<o t: 5 tzmiiL t-r z z t -z * ^mm 6 

f,*t » TfcttAt«It#-e*5. tt*B*©*«V^»t«6 0 4fc tttt, I T O , 
^SAS8 6 0 5lt Al : L i C a4if^4*^, L i F 4 If «*«tf 

li £ v> 0 

[ 0 0 7 3 ] 

me (c) cofllricSrigtc-rs r. * fc nitt-e*>*. -J-fttot>. ft*BBIfc*>/h S v**«« 6 

0 4(DlTi:, ^5X#-«©*-/UttA*« 6 0 5fcRrtfci*"Cfc5. ^ O 4§ , ft 
*Ha©**^»tl 6 0 4 i ltd, Al : L i & , C a ft if # % X. ft £ ri 5 . ± MS 
Lfc£5ft^&^«#Srfflv>Tt>J:V> 0 t y * *r — ^^^-;^A®« 6 0 5li, Au, 

1 T O ft ifo£JR*5 J: ft « ft ^ ^yft^r y ^ 3& s it ft » /h $ v>*« 
ft & ft £\ «*(D^--/uttAtt!|sfS:^ 7^^-«l-^*tnii .tv> 0 

[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

^ # — 7ttOlff«)feiS:f ^5¥fe^ Ltlts — -o\z&* — J\'&mttnbm*1foT£& 

ft T *5 9 . 4, 4 ' - If ;* (v?7x^;V7; / ) - If7x-/V ( B& ffc : T A D ) ^ . tf) 

St * ft "C £> 5 4 , 4 ' - tf * [ N - ( 3 - ;* ^ ^7x^;H -N-^^-^-T^/] - 

f^^^/b (B&f^:TPD) . 4, 4 ' - fcT ^ [ N — ( 1 - 7 ^ A' ) -N~7^^/U- 

75 /] - IfT^^yU ( : a - N P D ) * *> 5 . 4, 4\ 4"-M^ ( N , N - 30 

i/-7x-^/is-T%;) - hy 7x^^7 5y ( : T DA TA) > 4, 4\ 4 " - h 

y ^ [N- (3— y f /I/7x=^) — — T 5 / ] - h II 7x^/V7;y (i& 

^H&tt**** t u-c <t < /fl b ft, (s-^yyy^h) t;^; = 

A (B&lfc : A 1 q ) , h y * (4-;<^>^-8-3r/y/^h) T /l' 5 - ■> ( B& Ifc : 
Almq) , If* (1 0-t Kn^^/Xy / [h] -^yUth) y y * A (pfc^ : B 

e b q) ft if o / y v-frte^fct* y vfrftSr^-fs^JRftfr^. s e <fc ^f- 

$g ft fc 3 tf * (2-^^/W-8-^r/yy7h) - < 4 - K d ^ v/~ f 7 x ^ !) 

-7/^;^»>A (BS^BAl q) ft if ^ fc 5 0 £ . If * [2 - ( 2 - t K o ^r'>7 x = 

sU) -Xy/t^t/7 M ffi f& (BS^: Z n (BOX) 2 ) , If * [ 2 - ( 2 - t K n 40 

* 7 ^ ^yu) -^V^^T^Th] Zn (BTZ) 2 ) t£ E <D * * ^ V - 

/X ,3^^ ^TV-^mE<iT*Sr*-r5^JS^ft 1 bfc^o ^JR«gffW^iwt>> 2 - ( 

4 - f 7x^ y ;u) - 5- (4 — tert-y^/^7ai^/W) — 1 , 3, 4 - t^t v^7 

✓ — ( && ffc : P B D ) , 1, 3 - tf * [5 - (p-tert-^^A-^^^/U) - 1 , 

3( 4_^^-^c? r: /_ /U _2--r^] -< ^< ^ : O X D - 7 ) ft if <£> * f" Z? T 

y — /um&it, 3 - (4-tert-^^^7^n/U) - 4- 7x^/U-5 - ( 4 - tT 7 

oi^yyu) -1, 2, 4-HI7/-/1' (»*: TAZ) , 3 - 

^ ^ ^ yU ) - 4- (4-xf ;U7x^/U) - 5- (4"tf7x^!J^) - 1 , 2, 4 - h 
yr^-/U ( » W : p-EtTAZ) h y 7/-/UKW*. s< y 7 =.-T is b xi !) >- 

( IS W : BPhen) , /^y^^^n^^ ( l» W : BCP) 4 if 7 x t V h n !i 50 
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[ 0 0 7 6 ] 

& ft* IkS <&> & ft it E Lm + mfOtf&te^JyK— 7&*^-fh<nfr£< , »® 

^ftftlCIl^ (2, 5 - v? T A- = * - 1 , 4 - 7 = U >• ) ( ft ffc : R O 

-PPP) <D£?t£7&>Js<7-7 = — ys^mrtV^r — , * y (2, 5 - 5^ 7 3 * '> - 1 , 
4-7ai=U^tT=. U^) (ftffr:RO-PPV) « i 9 4# !) /<7 7 x = I'V lf = U> 
3^ tK !J ■=?• — . # y (9, 9-v'ryW + ^7/l'tl'V) ( ft : PDAF) O ± 9 * * P 7 
;U yj- U > ^ /tf y 
[ 0 0 7 7 ] 

&irotgffi-^S&2wmffi£U-CM:. ii «D >g # T- *> H li M T* J: < . 
n A v ^ * ^ 4? *> S . />*<fcfc-#a*»3tett«:#1-345.» I TO & if 

©aw*««f:*« < t — *t=fflv^a r LV*. IS**® *: b T ligfefc T /t- 

5 ~ £ A ^ 7 s, jfc # ,u ^ ^ ^ *& # y ^< 7 •> y UVWi 7 4J6tttt« 

*t & ffl T- # 5 a* , 7feSr^«3m-rffi!lro*fe^SJi'>^< tt®7tttSr*r5^^/»sfc5. 
[ 0 0 7 8 ] 

ft *s , #«#3§7tJf£^&33!7t£tLT*gfe1-5r.i:»;rJ;!9. 6 IS W fig t ft 5 
„ LtiioT, # 31 91 <£> at ^ li . fa&QX'm*m&<o&\^&&&% t^^tz & ? ttfom h 
*T fig T- S> t) » x-f^T'H'ffl^w^^^i*, figW^^^J^fflt^^^ixS. 

[»i6 0>J 1 ] 

[ 0 0 7 9 ] 

-f, iltSiltlTOtl 0 0nmgt^Sl-fc^7^SSl:, Iftr^S = Air 
E Blftt 3 0 0 nm^*-r5„ 
[ 0 0 8 0 ] 

iEai|j||«-!|SFT-fc^N ( N'-t'* ( 3 - > f ;l-7 ^ = A) -N, N'-v?7x = ^- 

^^^•^^ («s# : tpd) tn*i®T£ttnx-ibz> h y * (8-*y = 

? A ( « J* : A 1 q) tS:SSit-ei : 4 t45± /W#-7tt©SSl» 
t#«*Ii t5. BSlil OOnmttS. ^ CO B# N t*gfW 6 O nm ( 2 0 n m ~ 8 
OnraWM) Ml*, *7tfelgT-fcS4 - (*J *s T / * + \s - 2 - * * * - S - ( p - 
5?^f*75^f - 4H-f9>' ( ft ffc : D C M ) Sr, TPD:Al q :DCM 

= 1 : 4 : 0. 0 5 ©I tit i 4 5 J: 5 l: K-7* Lt*J < „ 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

t#**iS:»^t5. * b £ 16 1ft • i: b T, Kft7;K = 7 A ?r E Bit l: t 3 0 0 n 
m^*i-3o g^l:, $2Ot«Ht7^^7A5;100nmItL > *3§9! W^frU 
EL#^iJS#?>^5 t 

[ H 16 09 2 ] 

[ 0 0 8 3 ] 

* * IS #J -<? li . S*^*Srfi|fflb-Cf^$ai-5*^PJW*«SEL^^Sr, ft # #} U: M ^ "T 
5. 4 -f , IliiHtlTOJrl OOnmiSlllilt^^lSt, *6 jftS t L T 
, #P lfs^7i/-/^Xf y3-H:t2 0 Onm^ItS. ft *3 , }g g£ £ L T l± 

y ^ n y — £ ffl v> ntf <t v> „ 

[ 0 0 8 4 ] 

* |= v J* y [2-7< h * > - 5 - (2* -m^/l^*y=af->) -1. 4-7 3 i=U>'f 
= U > ] (ft$*:MEH-PPV) Sri?^r onx*j/|:S(!|L, zt:ya-H:t80n 
mfi^lit5Ctl:J:!), I 1 ©t#%)ti t t5, 

[ 0 0 8 5 ] 
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[ 0 0 8 6] 

l-iffe^®^ IT, ^!) f ^/l/7 i / - /!/ ^ b B y 3 - MIT 2 0 0 n m 1~ 5 <, ft t£ K 

o 

[ 3116 01J 3 ] 
[ 0 0 8 7 1 

1 0 0 8 8 ] 

H:T 2 O 0 n mSHtS. ^ ^ i: Lttt-f V 7 a /< S - ^ £ ffl ^ -5 o 
[ 0 0 8 9 ] 

#C K , A^y^-t Lt<0#!)*-;K^ - Ow t%, JETL^ittt^tbTOTP 

D *< 2 9 w t % . t^dl^^t 5 - If * ( 1 - 7 f- /l>) - 1 , 3. 4 - * 

V — >v ( ■& Ifr : BND) # 2 O w t % , t Lt © ^ ? !l V 6 ^ 1 . Ow 

t%i45 i5l:ifiUfcO^Dc^^y^ffii, (ftiiil^ - I- t, lOOn 

m»f 1 ©lfl)61tt5, 
[ 0 0 9 0 ] 

iW±9KLT|glwSI^7fcJi£^J&b*:fci:, 7J V 7 r 1 O-^A-^vSSfcK 

-yUfc*!)7=!) V (BS^ :PAni (CSA) ,.,) tl, 1. 1 . 3, 3, 3 - — 
^•^7 /u ^-0-2-^0 HF I P) ^fS^b^t°>="-Hb. 3§3i 

Iit5. 8Ili5 0nmi:t5. 
[ 0 0 9 1 ] 

$ <b l~ ~ c£> _h £Mr , /Wyy-Htro#!)*-!R^-M ! 5 Owt%, IE ?L 1$ j£ # 
tLX<OTPD^S2 9wt%, t?«il#^f: U-CW2, 5 - f * ( 1 - 7 ^ yu ) -1 
, 3, 4-t*tyT/-;U ( l& # : B N D ) 2 O w t % , t L t W ^ ^ D V 

6/45 1. Ow t%t45i?l:IfiUfcv'^no^^ygffiSr, *fi»/i-fcK*fc'^= , -I- 
L, 10 0nm»$20l#8*ii:t5. ft *S W T t? t± , CL r. * X' fiScS? $ It S« & f 

j& i mffiffld^« j <t et. 

[ 0 0 9 2 ] 

«±tHJ3iJK, I^Dt^XfO I TOA5^iStlfc/7^f y^Sfil^, *6 Ji t L T 
^yf-/U7i/~/l'*5 2 0 0 nm^;^$HfcS«S:^®bT*3<o W T "C li . 

©:t% r^2m«naia«j £ fs-r. * y ^=.^7*/— /uoritBU*, $fe 1 
y y a y< y — si-lgm & * ¥ > — htnii±v\ 

[ 0 0 9 3 ] 

ftizmm intern 1 mmmmfctommn^ . 65onm©sji:«st5^' ; - 

5. 

[ 0 0 9 4 ] 

&t>-t£tz.y 4 J^WiO&WLS: ^ *yhyi/-h©±©^fyi'XiJ:l:il, £ 

i <omm t % 2 <nmm) tc y - k & & »? # , *sw©tiE L^f^^^ts, 

[ fisj 4 1 
[ 0 0 9 5 ] 
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[ 0 0 9 6] 

I TO^f^JHfc^y^S^roic, ^»|iU©*!) ( 4 - if = /u7 x y -/u) 

£2 0 0 nmCOJi:$l;i^y^cwW-/l'^^/4>k*t*> 3 -MC<fc!9^^L, 6 0 <C T- 3 

0#raX£&«Lfc o 
[ 0 0 9 7 ] 

#; K: , iaHiHMi:L-cro;K!J t = A- (64. 3^e/u%) , S^Ftti^ttt 

U02, 5 - ^ * (l-t7f/H -1. 3, 4-^= 3 f^v f ry-/i'(B&^:BND) 
(3 5. 1 * % ) , ^Jtfel^irL-Cco^-^y^-efe^ (0. 6 * fr% ) i>b45v'^ 
Do^^y^iSiSrllll, ;* fc* V = — N^t-J;t)Mii:2 0 0 nmO^li L T IS 

[ 0 0 9 8 ] 

^<D_ht£, I TOSl^fl: (¥^fig5 Onra) id^ y y n /< / -/I'giitS 4 ^ ^ y n - 
Hfe-(?*-KJ£*5J:5t**Ufc. JE 1= r. ± 95 1= , 3E 7L «li£*r t b X <r> # V * - A- * 

(64. 3^/W%) , S^tiii£*t t b X <D 2 , 5-kf* (1-^-7^/U) -1 
, 3, 4-*#tiJ7 , /-;l' (B&lfr : BND) (35. 1 ^e/HtK SSftfeSttLTW^N' 
>/ V - 6 iff (O. 6^^% ) S^JiS^^nn^^ygiSi^e!, ^ - FffiC i 

9lf 2 0 0 nm©iKPv-i?r^KL < 6 O "C t' 1 Sf^S SSi t fc„ r (O ± K *6 It S 

.k «? JS )¥ 6 0 nm©r^5=!>AiS5:f^Lfc. 
[ 0 0 9 9 ] 

m.mm\ziE ; 3i&$:&£.-r z&mmm.* o4tr , je»j5«c!8c i k h z a>e> 1 o o k h z <o 

SBffl-C, =fc'**ffifcBliP Ufc 0 <§gt&J3fl£&10 0kHz<£>*§-&> I TO tiW*^I«t 

mmcots'gti&yt t vx mm £ 3g#»«£»«tf (i^^^bm-sa) x-miz^ 

tz.b w > BUUtEl 8 O Vf3 O c d / m J «»a«r* Ifc. JIf lit 
U ±- V> ME. ft $0 & X Z ?£ fa ^> tz <D X . 1 8 O VPPJlKOtitft^Lfct ^5, 1 tiffiHZ t 

* i4 m a tf * fc o 

[0100] 

i8lilii@&$l O O kH z l^^-lt^lE (f-^MS)ET'*5ttv>5) £36 3fe» 

, ^->>b x 3 -yt?EPAp«ffi t pnsMr«iffl istz&mxh je & <r> tr- * mff t mm 
[ * m m 5 ] 

[ 0 1 0 1 i 

*nmmx\±. 3it8ltfctiE Lif (B2f*Lfc*IEL*?l:fc 

V^t, ra=3, n = 4W«^©t!EL* : F) &^SSi"5;fr2fcW-0iJKoV^lftlpJ-r-5. 
[ 0 1 0 2 1 

IT0 7J5^^$4xfc^f7^S«±»Ci»^Si:U-CKy (4-l?=^7 1 /-/H £2 0 
[0103] 

IE?L$lii*ftL-tW5KUf = ^^>"'^>' — ^ (6 4. 3 * , t^iSMt 

LtO 2 , 5 - tf (1-^7^^) -1, 3, 4-t*t-^7/- («S# : BND) 
(3 5. l^r/HO, ^^fcfe^.tL-Cro^-^yv-efe* (0. 6^e/W% ) fa h tt 5 9 n 
n^^igjfcSrfgSiL. ^ tf V = - hffilwJ:!Jl8IJ?2 O 0 n m # U - }g Jgl S £ H 
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[01041 

t<D Jc\Z % I T O $C # <¥J$ffi&5 0nm) ^/f y ^ p /V - /i'»iB« S:^ 3 to 

h X*® - \z J£ & <5 ct 5 K ® j* L fc o 
[0105] 

JE d , IE7L*i5^W^bT^^yf^/u^yu/<y p — /u (6 4. 3 % ) , t^i^lti 
L T O 2 , 5 - If * ( 1 - 7 ^ >V ) - 1 , 3, 4-*3r^v>T;/-A' (»» : BND) 
(3 5. «*feii:lt^^^y>-6fei (0. 6^-/1^% ) *»feft5"^^n 

D^ySffi^^ ^ t° > n — h j£ K £ 9 IK ff 2 0 O nra^^y -r-S^Il 5:*S t , 

[0106] 
[0107] 

«*:tf>±tc:|&f£/f£bT7Ky (4-lf-/U7xy - ) §: 2 O O n m^f 
/-/^ffi^^f y^-hia^fiJt, 6 010^3 O^ffiSSKJILto * a ± ffl 

[0108] 

««KjEtttt*»£i-5X*m««rofc . 1 kH z frb 1 0 O k H z 

<t$&#;BI*&*ffi7 0V ( f — ^ « JE ) 7^b*^y^fei£<^i&fe^*#a 5 S®^#S9<0^ 
»©»K48*iLtll«*nfc 0 3g#»«S:»Sff (h^^^BM-5A) "0 W S b fc: 
i:r^>. EP JO « ffi 1 8 0V-C2 5 c d/m 2 cr)JW*Sr^LfCo 

immme] 

[0109] 

«r — «J/H vW* V>Bi 0 ^^iir&T^JS Sr^to 
[01 10] 

TaHHi: LTITOS: 1 0 O n tfc* ^^T^I«I^ # U ( 4 - fcT ^ 

2 0 0 nm<OJKJ?J-^tf^^ - h J: 9 7£ U fc 0 
[0111] 

& K , IEa*i^*t<lrbTC03KlJtf^^^7/^^y r — ^ (6 4. 3^/v-%) , m ^ £ 
1X^)2, 5 - If * (l-^^^/l-) -1, 3, A-it^^rVT ^S — fr (»&^:BND) 

(3 5. l^e^KK 35*6IHto^^-6feS (o. 6^e/u% ) i»f)ft5^^o 
ny^VjgSfcSriSfiiL, ^^y=i-hSia!)l8J? 2 0 0 nra(O/fy^-S^lfii$:*I 

6 Ott 1 H#H S£S£« tf: 0 
[01 12] 

*<D±\Z % I T O $c*»# (¥*&feS 5 0nm) (^^ y ^ p /V -^ifflffi ?: ^ ^ > 3 - 
[01 13] 

£*L £ SU IC 1 0 O nm^Mo I T O t fe# J x ^ f/HfiS «: T» t* i: Ut* 

«tb, r. tiizmmm t u # y (4-f^^7x/-/u) ^^y^a^z-^^^^b^ 

y (4-^-^7a:y — /p) 5:2 0 o n m (Olf I: ^ t 9 > 3 - M: J: 9 fl^^ t , K K jE ?L 
*S3l*ti:Urc07Kyfcrn/u^/U/<^ — /u(6 4. 3^^%) , l?®i^ltUt(02, 5 
- If * ( 1 - 7 /U ) - 1 , 3, (ilt : BND) (35. 1 * 

t y % / - 6fei (0. 6^e/u% ) ^biSv^^pO^vg 

K^^^y^hSHJ:!)IJ| 2 0 0 nniO#!l7-|^15:^iU 6 0 "C f 1 «f B 

[01 14] 

C 5 LT^Kbfc2ftc0^y^^^^S«±0^i^^&^lKUfcflS^^t^^ii:Tfl£«9 
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% ^ o £ * 8 otwt-yy«tl:3 O^ftlfLtJ h K & m £ -it . 
[0115] 

2fewITO®«fflt;iiE&&£$§£^3£^«fll€:o/«s#\ ^iftiS&tfel k H z b 1 
OOkHzO^Ht?, ^oEmBE^PflADbfc,, li^SE^l OOkHz©!^, ITOSI 
«*» bWL&-r 5 t ftytMtisnEE 6 O V (f— ^tE) *» b * -r !i ^ * W *i £, <0 $g }fc /5* © 
8i^«ii!3om^ro*&K^%3ttLTMSI^ttfc. r.<o»-^ x PI M *> b «i I3T 13 C H 5 v> 

[0116] 

[01] *S!9ltf>&*ltt1Sric&^-t-|2L 

[02] *»WO»*«J«|jt**-*-H. 

[03] *%^W*1»EL^^FSr^-rig o 

[04] tti IS Jl S: ^ "T 0 „ 

[05] *5§B^ro*ttlEL^^-«:^-t-0 o 

[06] m#5g*Sro«fi£0iJSr*-t-0. 

[07] 3£3f?0>fli$r3l£®3rfflV*jfc. ; fi'18IE L^^F-5r^"t"0 o 

[08] MMM 4 ©IE t%3t»«<DSI^S:^-r0. 

[09] n«s0tj 4 roSfStses()^tt^^-r0. 
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